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(54) GRATING LENS OPTICAL SYSTEM 

(57)Abstract: 



PURPOSE: To realize the wide practical use of a grating 
lens by providing two in-line type grating lenses with a 
specific frequency distribution, making two light beams 
which are symmetrical about on optical axis cross each 
other in the space between both lenses, and converging 
them each on one point. 

CONSTITUTION: A 1st in-line type grating lens 11 
diffracts light with wavelength Xai a larger angle than 




light with wavelength X0 {X0<t\), and those diffracted light *J vuwZy 

beams both cross the optical axis and then reach a 2nd 
in-line type grating lens 12. The arrival points of those °i 
light beams are on the same radius having its center on 
the optical axis and the distance of the light with the 
wavelength Xfrom the optical axis is larger than that of 

the light with the wavelength X0. Then those light beams are diffracted by the 2nd in-line type 
grating lens 12, but the light with the wavelength X is diffracted by the larger angle than the 
light with the wavelength X0, so the interval between those light beams narrows down 
gradually and they cross each other at one point Q eventually. Consequently, the stable focus 
position which never deviates from a specific point is obtained and the practical use in various 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAATsayrsDA363077003Pl.htm 



6/6/2005 



JP 63-77003 



Page 1 of 10 



©Int. CI.' 

G 02 B 5/18 



©&H4$f*&$B (A) PH63-7T003 



7529— 2 H 



®ft m PS61- 220870 

IH PS61(1986)9^20B 



©ffe HJ 


* 


An H 


©& BJ 


* 


fft B 


©& !8 


* 


UJ » 


©£ §B 


* 


flb B 


©ffi P 


A 


tt ± i 


©ttftl 


! A 












w. 


to 



x & ^iimjiwm+iRiELb^BB+ioissjs s±a«^a 
& £ «3Siiij*jiwm+isnE:±^Ba4>ioi8Ss& ^±a^^a 



1 . 5& m © a » 

u - x y u y Xft^jfc 

2 . «»»*©a!iffl 

* # A *f 3* -5 SB i ©4 y 7 4 y 32 ^' u - x << y^* 
(I l ) £ N 

8£ SB I © 4 y 7 4 yg/u-r^ 
i8iBL/fcia»r**B;E© l ^C$il$-Hffl 2 0 
^HvS^-f ^ y u y x (i 2) <b& 

roJ E SB l © >( y 7 -f y S U - x x/uyx 

affi*aKHUTiae«a;©Br£©2Bnra« 

a#ffi*fiTL* iplE**bcM LT«.W<cff £© 2 
^^^©ETrit^mlEJttti-CSSB^-eTiaESl 
2 © 4 v $ 4 y 32 u - x * y u y x c A M £ 

ifi E 25 2 © 4 y 7 -f y 3! u - r < y / u y X 



a»«*rrLx i»ES*ufeia»f**B9Eflrrffi© 
i * c 1 1 zttmt ? u - t a 

2) nlj E !B I . $8 2 © 4 y 7 -< ^^L^-f^ y 

^uyx©2Puiratta»*tt^rn4>. ¥ m wl * 
v v 4 i* - 7- << y f u y x © 
ffi p-ijasftafl-flitc x uyx*/^i uyx^jai© 
PiBTB^a*r*oa»B;©2Puiraa3a»?ij*iiDx. 

3 . %n©»attt&!jlj 
(« 55) 

^u-x-f v ? uvX^m^T 1 K ifi $ * S 
u - x * >^uyX**3ST*,T, ± E 2 o 
©4 y 7 4 ^^'i/-^ y^uyx tcBrSoig 
« a ffi * ff -fr T * PI ^ y X PiB © s Pi3 t * » K 



-11- 



% K M L X b > iR & © ^ & f - * 4* y h 
■e S 4 J: -j H U . y / u y x © 

3fiB©/hgfc, (ii) 7***UH|0jnjfc % 
(iff) fSfaS»ft«P*»a-r-5fc«XC. »*©*¥ 

Cf* * J3E if;) 



KIHDB63-77003 (2) 

W*.tf&*«3E©«.flj o © sp j j ft gj © ^ £ 1 * 

* o & A (>A o ) 0 * K « L T tt 

EI H W tc ^ r «fc r> *C"R2g^a*tL^ fifftfifiiRtt 

< * d «fc i} cffi^^a 

D y J* U y X (RIB (a)) , &fla U 'J - / U 

- x y ^ u y X ( |BJ H (b) ) % y U - X ft / u - 
r -f y^uyx (|SlBI(c)) o^rn^fc^tUj 

afi^aft-r * iinawcst ? c> 

CO^C^U-r^y^yXtt, ft ffl & 



* ^ < * * 2 E © * ^ y K c ^ t tt * 3 b - 
# * - if £ tt . - & K m - * - k u - •</ ± 0 * 

^-^*©8fijefcKJ^Ttt*7****eHr 
c *t c L r , * ^ y K «C S** © ^ u - -r ^ y 



b. *©*B*fi*<asEcj£i;TSEft-r* -5 
W ft * t* T t> £ . mi ft - * - K * iff 

*^-^KJ3^*S8fittfii^-^aflEi©BBfM 

BtcH&^tt.fc^K, Wttffi^iflfeffift 4 i b ec 
. (c)$,£&Kt > k:*h^t tt 2 oj£(J:©tt 

k 4? r tt v ^ 4 ^ a — - k © ¥ 9 * u - ■*/ 

**ftL/:tfCtt. ±E©a*CJ;»)»fi<>8ft 

T ^ - * * y ? is v x tz & & * # 

rn©^^. 7*^*^r4i©»ft»cott^ t 
f*c, aii zBcsi^-rArra^j 



JP 63-77003 



Page 3 of 10 



t N na a< * * . 

+ y * 3 *W©fittrt<»«K«ftl,TL*l,^ 

v H #«ffc L « <fc ? ^ u - < y^uy x* 
¥*A<a*$*i/t (ftBSDS 59- 160166 ) . *©» 
3BC*t. C©*¥#tt. 2&©*7 

idi^St^r <b ITES b*f&/£?a& 0 , ft£± 



??R3n3 63-77003 (3) 
X K tt © « £ i ffi * <4 B 1* ft (mi 0 EI « a ) 

( h 7 v ^ f H ± 0.02// m x 7 * - X ± 
0.2 //m) *»S** £ «fcj&<ttl*«^. ttfc. 2 
ftO^U-^y^uyXl, 2 B3 © SEStt D * « 

±0,2 ^mClfi^Ci^liJ**^ (M*tfflsa 
S&8I1.8 «©tt6*«fij&Mn»SEfl:*4<!:* 6 

y l 1 ^ 3r £ rt* £ ft £ C £ O I* 32 £ L ft 

a©**** K*aJ64t**a»w^©Bffl*pr 

fox? u - * 4 v ? u v 7T3fe*»*ffilR-r -2, 



- u v h*jK^<&f6*6 4x^»ttaa5a*^A« 

1" -5 !B l O -f y 5 4 yS^i/-T^ y^yxi 
Cft*ai8l/fcIIffr*£n>i£© 1 £ K » » $ a 
y 5 y 52 ^ - r * y u y x <t £ prj 
-3Utb±CKSL**>0T2boT, 3B l . gj2® 
-f y ? y^l^'u-7-^ y u y x ti i> r ft ft 

SB l © y v 4 yS^u-t-f y^u-yx^< 

fcli J: T 3 £* $ Hi: . ^5 2 cd W y 5 -f yl^u-f -f 

©lj&£a^***J;?cLfc{>©"es»4. 

-h 32 W liSt £ ^ T * 1 ©4 y 33 ^' u - 

< y^uyx©ffis© l .-SKra-Jfra^^ A« 

2-3©ft©ati»*%*.T.*4. g^ioo 



7>fy52/u-7->fy^uyxtc^-pT, « ffi * 
©ftttfc£; • 9 «ftffiTBflr$ft 

:b o £ f& K . & 2 © 4 y 7 4 ^ 8! - r * y 
l^yX±iCfiJaj|^^. C ft £ © ft © Ji] i£ £ t* , ft 

«fc *) t> K fc* . & £ . C4i^©*K±253fJ2cZ>-fy 
7 -r y^'u-x* v^yXCJ^TEflfSft 

C0D$. fc£ ^ ©ft#ft£ ,1 0 ©ftcfc *) 
*&fcftffiTEUJr$ft*©T* 2 -d © ft © Ril B5 tt 

^«BrE©2B.ira«a»7&*t$fc-frT*j < c t\z 
*K ^2 2 ^©*©S#3-B «&*±E*fii±©jirr 

EilOCittJIio-i y 5 y§y^'L,-f.^y 

^^©^©SCAJHLfcftK-o^Ti^-ic 
<t ^< til 5Jt . L*fc±ESMffl«S$>«ttft«jj;:H 



-13- 



JP 63-77003 



Page 4 of 10 



KIT* *&$CD£$fctfiic-3t,>T> Hfln*SJ!HL 
# * K 91 1 4 . 

L' - x w y u- y x l i , 1 2 * Pi - * tt ( - * 

(□k-uyhfc«) *&56ft-f*«ffia*fln 
0?*u--r < y?*u- yx l l ■C*»0!jciajrr$-tt, 

2B 2 ©?'!✓- < y 

£ Hi" S 9 K L *>©-?$»*. 



WfiBBa 63-77003 (4) 
±EfB2<D*'i'-T*y*'uyjCi 2 ti * * 14 c 

UltCs IS^'U-r^ y^'l/yx'l 1, 12® 
3RSJaa»»ffif©fl*W£8iffi#fcco^T, 2fl 
2IB*fflt^TJs4T ( i ) - (iv) 
jSPi^-rr/^i^yXi l i © ff&fli * £ , x 
2o0/i/-r^^yXl l, l 2 M CO 2&J% 
* d * u - x y ^ u y X 1 2 £ Q £ © SERB 

r i oa^Hoa r i cats , as o ©%& 

£ 3* £ . CI © 3t tt tt * R . TlUf^ns ' U- 
- r a V f \s V X 1 2 CD 4* © r . ( - 0 ) C 

i^Us ccTHciajfr$nTjSQ£isi-*&©<fc 

(IB 2 H*©3IB( a ) . tU^ ±i£L*ft 
B (P-R i - r .-a) *K£**£±CJ;lK 

&r . . r , K*?i**2iaraaaF . . f . 



( ii ) & K % $ -& # ^ o a> £ ( > ^ o ) £ & 

fc'afi ©#tttt. * R . £&0>T. afi*<<* o 
<0 t& «k *9 *> ;* S fcft&TUJTr;* *u u - * * 
y u y x l 2 ± © M r ? ic & -r £ ( & a b ) . 

CCTx a £ ^ T £ * £ £ T- t> £ 0 K £ ;£ I" £ 
£ ? * W * & * * r 2 K*jlU2IBHaSf i 
# tR £ $ *i £ . 

( iii ) a fi ^ o CO m f9 „ r ? T 0 tff £ 

nr.* a cat u - 7- * y / u y x l 

l ±©£c©j5*&**©j&>*i2c*a*c£a< 
ft 5fc £ (^tsjc) . ^o^u-r ^ y / u y x i 

l ± © * £ R , it^is * R 2 T CO 0 #f * # * 

p k is * * <h ^ r> & i* * & . j& r 2 c *? it * 2 na 

ft a & F 7 a< & £ £ *l * # 
Civ) PFtfafiA^ecfc^fctt^***, j-gg 
(ii) ilsif^Lt^'iz-r <f y/uyxi 21 

3 cfeitk) i*©2Bajaa»f 3#*«> 

* . * L T a £ £ >t otc^Ux ± E (iii) <!: |5J 8 



£ *©2*i:nraa» f i 

C L T R „ ( n - 1 . 2 , 3 . U 
-•r-fy/L^yXI 1 © * /C* C iS T -B * T ±E 

( h ) ao< (iii) ©iaia*ta*) s-r c icj; *> , 

^-r^^yXl 1, 1 2C*?iti*SJ 

ffl©£r u iraa»»7&#«£$n*. 

^ u - x ^ y ^ u y x l 2 © s « % r n © 15 22 
Jsi ± co J; -3 tc: u T 9' u - f- ^ y 'u y x 1 1, 

1 2 ©sp.anaaa»7ij*ifc£i--5 c icj; , js 

r < y ^ u y x 1 1 . 1 2 © a ^ ^ fl % p u1 a ^ 
5> 7n * * t . C *i x & x - 8 . d - 10 11 , 
* * - 3.4 ■■. ^ 0 - 830nm . ^ - 830. 3no t L 

/iifi^t: jstt^s / i/-f ^ y u y ^ 1 1 , \ 

2o*»»i6iK:»^fc*n^n©sriaiaa»F, 



-14- 



JP 63-77003 



0.3nn li. #iS#U-^'© 1 K#K*i£T 
CCT. ^ o - 830nn £G3£ Us A * ffi * © ffi £ 

\ 5 n«©lfl^K:*jc^T <>IS*tt!B 3 Hi tttSS±c 

830 nm&tf ^ - 830. 3no (Z *} L X $ RJ! El & & # To 
^ « 830 ± 5 nm®ytX.*] L X h M 

"5uit4^ >t- 830 ±7 nm© 5fe C U T ft 

a. 

XI i. l 2 ©liflrHlfflfc. *ft&'©IH{M<fc«fln 

u i i . i 2 cast.* 

oTs * *L**n*fiDinc 2 o© / u - t- * y l" 



y**uyX'l l, l 2 ©2raffi&&#?uT£><5 <h 

Kt, *&$£{?!!©*' u-t * vtf \, vX%^ 

C *? T £ i = 8 n v £ ? = 3 . 4 n , d - 5 . 10 , 
20niUx U -iK#©iffiB& 830na ^ «b r 

£bfc£SC&4**421S*«ffiiK2£©RMS{a 

u - r * y y X i i . 1 2 lis i&JL 830™ 
t 830.3nn. <OttfitC«Ltft|iR«itt-&«k5K:^ 

'i^^^i Marechal's Criterion (RMS 
IB # f# & *i * . d-5nHfc9fttti!;ti<i|, 

830 ± 7 no, d - 10nT it 830 ± 6 nn. d - 20 n 
X 830 ± 4 nmOttfiSE&Cjtf bT <=: - A * # v 
r p n D © £ fll f$ T $ h C «fc £ ^ L X ^ t> . « # . ft 



Page 5 of 10 



*JB3fJ3 63-77003 (5) 

n'l 1 a, lib; 12a. 1 2 b £ 5> 81 ? & 

£&*<iii**. -etiiitc. 2Rsiiaaaec*j^ 

Tt>F. f A<*nf <IF Q . Fb ;f Q . fb K 
5 h #1 £ ft > F-Fo + Fb . f - f a + f b & * 
DB ISA** *>fco. dCTs ^u-f-^y^uy* 

11a, 1 2 att % ¥fl3»*l 

v $ 4 ySltDru-r* V ? \s V XX & ~>X , % 

l/M- OTJ CO \s - ir A V ? \*V X \ 1 b, 
12bTtt, *©ffiH]JS»»Fb. fbjiMS5 

Eitc^r j; ? c u y * + t \<> y x#na £ ©Itf© 
^^cs^ia (max) *r*o«att*ffi*fi-L 

cfi^oci^^ ^u--T^y^'uyxi 1 , 

i 2©»att»6Htc^-r«fc-7«:ttK-es*. -r 

« 5 . ¥an&£&5££-££>fy7'<y?S!©;?'u 
-r^y/uyxiia, 1 2 a ©2BllBi4!SS 
ffiCs u y ^ y x^ffi t©ruirffi*a* 

»o»»B!©2Biraa»»* i^- f y ^ u 

yxi ib. 12 b ®&r$mm&#iu) %w&% 



ICtcti^^r - Fu-f cjn^t^ a ft tt f - a 

J; T / u - r y^uyX©WJjL«f*^y K* 
^©3tlBft*g!3l© t> © i r * c i^ttl*-5. $ 

fc. ¥«*u--y©iaA*?Affi^* , ^x^ffi*fir 
*ifc*tt*wc^-tt©ao^*ajre5Hir*wo/£ 

»s tt/J^#y r *»* K ft fc -,Tfirffl? & * £ 

*!S!Jl«c:flR5^u-r-f y ^* u y X © fls jjSt a - ffi- 

^Tft«3^ ffirara»afi>3tina*r - ^ t lx a 
1* ft t±\ iJ! S © u - f ^ y ^* u y x A< jfi T 
c©Jfi^x ^' u - x ^ y^'©7'u-X{l:^ 
^9C<hCcfc^v ^u-7-^y^'uyx©^^^ 



-15- 



JP 63-77003 



Page 6 of 10 



C £ ili * * . 

C5SIW©»JR) 

®4ttt^ftlf<£t'-A;* v hi. Br £ * ^ & 

4 . EI Od cd fijf m « fl£ BJJ 
SB2HttPJ3l«bWK:«-5^u-7--f y u y x 



MfiflB363-77003 C6) 

m3iaii^2l2IC^L^:^^TiJ?(b*i^/u- 
* < y ^ u y x i i , I20i|ij5^r^co2rul^^ 

ttOttOBIB. 

31 5 EI ttSB 4 He irc L fc * # u - -c y^yx 
lib, 12 b ©2rara»a#*0-M*;rc1-BU 

li. ^oaraiaaK^^owa^^-ria. 

Sn7Bltt±E3)taWK:*it4RMsaBa*2t 
m 8 HM&tfMttifc*© -f y 7 4 Vffl** U - r 
SJ 9 EI (a) - (c) a: it & © a- 12 0 ^ u - r -r y ^ u 
25 1 0BWiO f lb)ttlt*Orf-77^->^S^U 

y ^ u y Xotttffi&tf * £^TEU 

8$ I IBM. (b)tt*4x^tl9-*- K*iff(* 1^ 



^"TEIs 

55 1 2 H tt * - * - K » u - -iK if ^ -S » 

l l • • '25io^y-7^ySo^u-7-^y 
u y x , 

u y x . 



2 *2*7V-T<>7Vv*- 




& t m 




12 V2*7W.>rt>JC 



ffl 2 0 



-16- 



JP 63-77003 



Page 7 of 10 



WRSH3 63-77003 (7) 




1.0 



1.5 2,0 
VfWSlJgtt R,r (mm) 



as 3 0 




it 

1= 

•DA 





JP 63-77003 



Page 8 of 1 0 



ftB3B363-77003 (8) 




I oo 



® 5 E9 



R 
M 

S 0.3 X 
5* 



0.4 A. 



0.3 A 




d a 20mm 
/ 
/ 
/ 



/ d'lOmm 




620 823 630 835 640 



Rms 5Rfi-*& t f j£*£u-r 3tR -> # * 





(o) Xo 



(b)AOAo) 



pjui n ft n n n °-^ _j^gg 



( C ) 7V- 7V - r< > r U >x" 



» 9 H 



-18- 



JP 63-77003 



Page 9 of 10 



WBHB8 63-77003 (9) 





}**,&K**TH 



(a) Ao 



(b)XOJloJ 



m to s 



it 

A 

I 

















* 


j 




I 


&&&& 





4Mb** 



ffi 1 1 @ 




m 12 a 




#£. £ * r U - ?, > 7 V> 3C ^ f 

as i3 0 



-19- 



JP 63-77003 



Page 10 of 10 



WIHB3 63 -77003 (10) 



-20- 



